A novel fluorescence competitive assay for glucose determinations by using a thermostable glucokinase from the thermophilic microorganism Bacillus stearothermophilus.
We describe the use of a thermostable glucokinase in a novel competitive fluorescence assay for glucose. Glucokinase from Bacillus stearothermophilus (BSGK) was found to retain enzymatic activity in solution for over 20 days. The single cysteine residue in BSGK, which is near the active site, was labeled with a fluorescent probe, 2-(4-iodoacetamidoanilino)naphthalene-6-sulfonic acid. The ANS-labeled BSGK displayed a modest 25% decrease in the emission intensity upon binding glucose but no change in lifetime. To obtain a larger spectral change we developed a competitive assay for glucose using the intrinsic tryptophan fluorescence from BSGK and a resonance energy transfer (RET) acceptor-labeled sugar. The sugar-labeled acceptor quenched the BSGK tryptophan emission, and the quenching was reversed upon addition of glucose. The use of RET as the sensing mechanism can be easily extended to longer wavelengths for a more practical glucose sensor.